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flmrnrlrT"" 1 * 0 thft Claims: 

^^gofdaimsvvill "Plac* a,, prior version,, and ,is*n 9 s. of cla,ms .n the 

application: 

i s^in g of Claims: 

, (currently amended): A system for muN~»g a date payload through an 
opt**, niork composed o. a plura,*y o f nodes interconnected by links 
gL one of the nodes M» over two outgoing links, *e data paytoad hav,ng a 
given format and protocol, the system eefflBrtetaf comfidSinsL 

. tohoi-switch cr -*""" on said onlical network; 

..uulii u rnllr |---^h ^'ch controller .ndcopfrgured for 

generating and storing a ioca, routing ,ook.up«able in each ofthencoes, each iocal 
Sup telle li*9 local addresses .or determining alternate local routes through 

each of the nodes[[J]i 

i.llnhr l TTTT -ir'.-^nH soured for addmg a 

^erTth da^p^and embedded in the sar^en^Is the data pa^ad 

X to inputting the data payload a. an input one of the nodes to produce an optical 

Tnanhe hea er having a tarn* and protocol and conveying multicast ,nfon.a*o 

of local routes through the given one of the nodes for the da* paytoed and 

the header, the format end protocol of the data payload being independent of the 

format and protocol of the headerttJU 

, | ^ „ ..in ,» W rh is ronfjn|ir*d «? oamg 

— ^.H hvlhe | B h»l-<rwitchinq contfQllfi; „„.= rti ™ the 

a detector c^^d^W, device ^ conjured for detect he 
mumcae. informal at the given one of the nodes to determine two swteh control 
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^ag^a mto wo split optical signals^ tooa| 
^ trough M ^en on. of the node, * con^pondence to ft. Wo 
signals[[,TJi ..*„,,+ nft rt« wherein one of the split 

«»«»» »™™ "~™« »»«"••• 

the data payload[l,]]; 

the-9^teGtef^wthef^emefiBiB§ 
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signalsll, and* 6jflnal ^.^dats^na 

and recovering only the data payloadU.TJi 

M new active header sl B na, in place of .he deleted header signals. 

2 (currently amended): fte fi system as recHed in eteim^ £!aim_L 
Je*Jadder,n dU desa fl enera to r E9Mf or 8 enera«n a a b a 5 e b and 

^rr: r: . — - - 

and ealh „ the subheaders determines one ofthe s««ch con.ro, s, g nal, 

(current amended, «e t ^ « ^ **" 
comprising: 

a local oscillatorOi and . a . r 

a mixer, responsive «o .he local oscilla** and to the «. heade 

^ for J 9 the baseband header with the ,oca, oscillator . produce a 

frequency-shifted baseband header. 
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s&ss* sssa 

p^ad * baseband v*h the fre<W>«ed baseband header to produce a 
composite baseband signal. 

5. (current* amended): *»A,system as .cited in *^*to4.*— 

i n rTl v' inr > r - nmprisinq: 

to produce the optical signal. 

obtain a demodulated active header signal. 

. (currency amended,: *h* 6 system as rented In **** " 
p^W-r*-*. • demodulator c^tbrdetectong the 

multicast inflation in the demodulated active header signal. 

B . (current, amended,: The A system as reCed in MM ' -**£T "» 

pr006 s J further includes cgrnonses a reader cor*^ for read,n 8 the header 
information to produce the switch control signals. 
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, 0. « amended,: The A system as recAed in ^ 
readsr Includes means for inputting the mulUcast informal ,o a content-addressahle 
memory to produce the switch control signals. 

„. (earn* amended): «. A system as recKed 
^^.lecmcal.conve^.h.opticals.nal.oane^ 

'^Terllemeasurememde^inc.udasadown^nverter^^ 
down^l^e elertnca, headers a plural* - Intermediate fluency srgnals 
indicative of the header signals. 

a a\- a svstem as recited in €te*m-44 cjajm 11, wherein 
12. (currently amended): The A system as rew « 

thP down-converter wofades comprises: 

. multiplier frofiSgurjd. *r multiplying the electncal header by the pluralrty o, 

13 (currently amended): The A system as recKed in ^ 
sfcnals to concur produce a pluralHy of enve,op*<letected signals. 

U. <— amended,: The A syaem as redted in MM* 

™ans for concurrency threshold detecUng each o, me envelope- 
detected signals to produce a plurality of decision signals. 
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My*. BUlKB ™ans for inputUng i. P lura% of MMn signals to a 
to produce the header selection signal. 

1 6 (currently amended): The A system as recited in da«*4 clajmjl: 
wherein adder includes a generator for generating a baseband header 

composed of two sub-headers; 

wherein each of the sub-headers conveys a subset of the muiticast ,nformat,on 
and each of the sub-headers determines one of the switch control signals. 

17. (currently amended): The A system as recited in eta«*4S daMlJL further 

jnrfnHin q r-om prisinq: 

a local oscillatorfj.lli and 

a mixer configure for mixing the baseband header with the local oscllator to 
produce a frequency-shifted baseband signal. 

1 8 (currently amended): The & system as recited in elaim^ dairnii further 
comensinga combiner confiou^ for combining the data payload at 
baseband with the frequency-shrtted baseband signal to produce a baseband o P t,cal 
signal. 

19. (currently amended); The A system as recited in ek**4S daimlJL further 

inrinHin g comprising: 

a laser source[[,]]i and 

an optical modulator configured for optically modulating the baseband opfcal 
signal with the laser source to produce the optical signal. 
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20 (currently amended): The A system as recited in ek»«*4S claim 19: 
wherein the header is conveyed by a distinct sub-carrier frequency occupying a 
frequency band above the data payload[[, and]] 
wherein the detector includes, 

means for detecting the sub-headers to obtain the multicast informafon. 

^ means for processing the multicast information to obtain the two switch 
control signals for routing the optical signal. 

21 (currently amended): A system for multicasting a data payload through an 
optical network composed of a plurality of nodes interconnected by links wherem a 
given one of the nodes multicasts over a plurality of outgoing links, the data payioad 
having a given format and protocol, the system ee«H*tei«§ comprising: 

a lahPi-switch cont mii»r on said ontical network 

a route 3 - n -~ '^el-switch co n troller and configured for 

generating and storing a local routing look-up table in each of the nodes, each local 
l0 ok-u P table listing local addresses for determining alternative local routes through 

each of the nodes[[,]]i 

an ad der — r'»* «n said lab P ^witch controller and configured for adding a 
header to the data payload and embedded in the same wavelength as the data payload 
prior to inputting the data payload at an input one of the nodes to produce an opted 
signal the header having a format and protocol and conveying multicast informat.on 
indicative of local routes through the given node for the data payload and the header, 
the format and protocol of the data payload being independent of the format and 

protocol of the header[[,TJ; 

n ^w, nl on said - r*™ 1 whirh is ™nfigi.red for being 

~ n trr,ii Q H h V thR iabel- «"itr>iinfl controller: 
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a detector couEledtosgid ^rhing cWirP and configured for detecting the 
multicast information at the given one of the nodes to determine switch control signais 
with reference to the multicast information as the data payload and the header 
propagate through the optical networkO; 

an optica, splitter oanfjayM for splitting the optical signal receiyeg^sajd 

C witr.hin a device into a plurality of split optical signals[[J]l 

a elector gia ^ - M * witahinq devicft * nd for Se ' eCtm9 * 

pluramy of local routes through the given one of the nodes in correspondence to the 

switch control signalsOi tUMm m 
an optica, switch having input ports and output ports where.n each of the spht 

optical signais couples to separate input ports, and wherein each of the outgoing hnks 

couples to corresponding output ports[[.]li and 

a switch controller, coupled to the optical switch and responsive to the sw.tch 

control signals, enured for switching the optica, switch in response to the multicast 

information to optically couple the separate input ports with the correspond^ output 

POrtSlt wherein the header is composed of one or more header signals each being 
conveyed by a distinct sub-carrier frequency and arranged so that the h.ghest 

detectable suborner frequency corresponds to an active header signai, the P .ura.,ty of 
sub-carrier frequencies occupying a frequency band above the baseband spectrum of 

the data payload[[.]]i 

tho dotocto i f u it hor e n m p ri n ing 

a measurement device -rtTf— ***** ™ nfiqured for °° ncurrent| y 
measuring the header signals to produce a header selection signal[[,]]i 

a second selector, coupled to the measurement device, configurid for 
determining the active header signa. as conveyed by the highest detectab.e sub-earner 
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frequency under control of the header selection signal to produce the switch control 
signalsff, and]] 

a processor, responsive to the incoming optical signal, within said detector 
configured for detecting the multicast information and for deleting the header signals 
and recovering only the data payload[[.]]; 

tho oyotom further compri s ing 

a header generator, responsive to the selector, configured for determining a new 
active header signal conveying the multicast information[[.]]; and 

means, responsive to the header generator, for inserting into the optical signal 
the new active header signal in place of the deleted header signals. 

22. (currently amended): A system for multicasting a data payload through an 
optical network composed of a plurality of nodes interconnected by links wherein a 
given one of the nodes multicast* over a plurality of outgoing links, the data payload 
having a given format and protocol, the system 

a label-switch controller o n said optical network; 

a route generator f™'P"** to said I p^i.^itr* controller and configured for 
generating and storing a local routing look-up table in each of the nodes, each local 
look-up table listing local addresses for determining alternative local routes through 

each of the nodes[[,TJl 

an adder ™" P'»* to said la^ i-^itch controller and configured for adding a 
header to the data payload and embedded in the same wavelength as the data payload 
prior to inputting the data payload at an input one of the nodes to produce an optical 
signal, the header having a format and protocol and conveying multicast information 
indicative of local routes through the given node for the data payload and the header, 
the format and protocol of the data payload being independent of the format and 
protocol of the header^,]]; 
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mntralled h v tha label-F tlrit< ' h ' in 1 rantroller. 

I mutteas. formation as me data paytoad and me header propagate through the 

optical network[[,]li . u . . 

anopticalsplltereonfia^fors^^ 
3,^^ into a number of spilt optical signals corresponding to number of 

° U ^ n SUh having input ports and output ports — each o, me spl« 
optical signals courts to a corresponding one of the input portslll; 

an op^lcombinercoupled to predated 

a pluralKy of multiplexers configured, for coupling me optical comb,ner ™th me 

outgoing linksU, and]]; M „»^h 
^ ,sw«ch controller, coupled » me optfcal switch and response to the ^ch 
oortro. signals. m&mxsV* switching the optica, switch in response to me 
multicast information to optically couple me corresponding input ports wth 
corresponding output ports[[Jl; . ^ 

«nereinme header is composed of one or more header s«nals each emg 
conveyed by a distinct sutxarrler frequency and arranged so mat the hKjhest 
ZZ» sub-camerfreguency corresponds to an a<*ve header SKjna. the pUtraLty of 
su^l^es occupying a n.gue.cy band above me baseband spectrum o, 

the data payload[[,]]l 

the detector f u it hcr com p riflinQ 

a measurement device 5*^^^ 
measuring the header signals to produce a header selection s.gn» 
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a second selector, coupled to the measurement device, and configured for 
determining the active header signal as conveyed by the highest detectable sub-carrier 
frequency under control of the header selection signal to produce the switch control 
signals[[ T and]]; 

a processor, responsive to the incoming optical signal, within said detector 
configured for detecting the multicast information and for deleting the header signals 
and recovering only the data payload[{.]]; 

th e sy s t e m furth e r comprising 

a header generator, responsive to the selector, and configured for determining a 
new active header signal conveying the multicast information[[,]K and 

means, responsive to the header generator, for inserting into the optical signal 
the new active header signal in place of the deleted header signals. 

23. (currently amended): A system for multicasting a data payload through an 
optical network composed of a plurality of nodes interconnected by links wherein a 
given one of the nodes multicasts over two outgoing links, the data payload having a 
given format and protocol, the system compris i ng comprising: 

a label-switch controller on said optical network; 

a route generator coupled to said label-switch controller and configured for 
generating and storing a local routing look-up table in each of the nodes, each local 
look-up table listing local addresses for determining alternative local routes through 
each of the nodesOi 

an adder coupled to said label-switch controller and configured for adding a 
header to the data payload and embedded in the same wavelength as the data payload 
prior to inputting the data payload at an input one of the nodes to produce an optical 
signal, the header having a format and protocol and conveying multicast information 
indicative of local routes through the given node for the data payload and the header, 
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the format and protocol of the data payload being independent of the format and 
protocol of the headerfl,]]; 

a switching device on said optical network which is configured for being 
controlled by the label-switching controller: 

a detector coupled to said switching device and configured for detecting the 
multicast information at the nodes to determine two switch control signals with 
reference to the multicast information as the data payload and the header propagate 
through the optical networkflJl; 

a one-by-two optical splitter configured for splitting the incoming optical signal 
received by said switching device into two split optical signals[[,]]; 

a four-by-four optical switch having four input ports and four output ports wherein 
the two split optical signals couple to the first and second input ports[[,]]; 

a first two-by-one optical combiner coupled to the first and second output 
portsO; 

a second two-by-one optical combiner coupled to the third and fourth output 
ports[[,]t 

a first multiplexer coupled to the first optical combiner and the second optical 
combiner wherein the output of this first multiplexer is coupled to one of the two 
outgoing links[[,]]; 

a second multiplexer coupled to the first optical combiner and the second optical 
combiner wherein the output of the second multiplexer is coupled to the other of the two 
outgoing links[[, and]]; 

a switch controller, coupled to the optical switch and responsive to the switch 
control signals, and configured for switching the optical switch in response to the 
multicast information to couple the first input port with the first output port and the 
second input port with the third output port[[,]]; 
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wherein the header is composed of one or more header signals each being 
conveyed by a distinct sub-carrier frequency and arranged so that the highest 
detectable sub-carrier frequency corresponds to an active header signal, the plurality of 
sub-carrier frequencies occupying a frequency band above the baseband spectrum of 
the data payIoad[[,]fc 

tho dotootorfurthor compric i ng 

a measurement device within said detector configured for concurrently 
measuring the header signals to produce a header selection signal[[,]l; 

a second selector, coupled to the measurement device, and configured for 
determining the active header signal as conveyed by the highest detectable sub-carrier 
frequency under control of the header selection signal to produce the switch control 
signals[[, and]]; 

a processor, responsive to the incoming optical signal, within said detector 
configured for detecting the multicast information and for deleting the header signals 
and recovering only the data payload[[J]; 

th e syctom further compric i ng 

a header generator, responsive to the selector, configured for determining a new 
active header signal conveying the multicast information^,]]; and 

means, responsive to the header generator, for inserting into the optical signal 
the new active header signal in place of the deleted header signals. 

24. (currently amended): Tho optica l A system as recited in c l aim 23 claim 23. for 
multicasting a second incoming optical signal to the two outgoing links, the second input 
optical signal including a second header for conveying second multicasting information, 
the system further comprising comprising: 

a second one-by-two optical splitter configured for splitting the second incoming 
optical signal received bv said switching device into two split second optical signals[[,]]; 
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wherein the second two-by-one optical combiner is coupled to the third and 
fourth output ports of the optical switch[[, and]]; 

wherein said switch controller, being responsive to the second header, switches 
the optical switch in response to the second multicast information to couple the third 
input port with the second output port and the fourth input port with the fourth output 
port. 

25, (currently amended): A system for multicasting two data payloads through an 
optical network composed of a plurality of nodes interconnected by links wherein a 
given one of the nodes multicasts over two outgoing links, each data payload having a 
given format and protocol, the system oompricing comprising: 

a label-switch controller on said optical network; 

a route generator coupled to said label-switch controller and configured for 
generating and storing a local routing look-up table in each of the nodes, each local 
look-up table listing local addresses for determining alternative local routes through 
each of the nodes[[,]]; 

an adder coupled to said label-switch controller and configured for adding a 
header to each data payload and embedded in the same wavelength as each 
corresponding data payload prior to inputting each data payload at an input one of the 
nodes to produce two optical signals, the header having a format and protocol and 
conveying multicast information indicative of local routes through the given node for 
each data payload and each corresponding header, the format and protocol of each 
data payload being independent of the format and protocol of each corresponding 
headeiflJk 

a switching device on said optical network which is configured for being 
controlled bv the label-switching controller 
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a first demultiplexer coupled to said switching device and configured for 
detecting the first optical signal^,]]; 

a second demultiplexer coupled to said switching device and configured for 
detecting the second optical signal[[ t ]]; 

a first one-by-two optical splitter, coupled to the first demultiplexer, and 
configured for splitting the first optical signal into two split first optical signal$[[,]]i 

a second one-by-two optical splitter, coupled to the second demultiplexer, 
configured for splitting the second optical signal into two split second optical signals[[,]]; 

a detector coupled to said switching device and configured for detecting the 
multicast information at the nodes to determine four switch control signals with 
reference to the multicast information as each of the data paylbads and the 
corresponding headers propagate through the optical network[[,]]; 

a first four-by-four optical switch having four input ports and four output ports 
wherein the first split optical signals couple to the first and second input ports[[,]]: 

a second four-by-four optical switch having four input ports and four output ports 
wherein the second split optical signals couple to the first and second input portsft,]]; 

a first two-by-one optical combiner coupled to the first and second output ports of 
the first optical switch^,]]; 

a second two-by-one optical combiner coupled to the third and fourth output 
ports of the first optical switch [[J]; 

a third two-by-one optical combiner coupled to the first and second output ports 
of the second optical switch[[ ( ]]; 

a fourth two-by-one optical combiner coupled to the third and fourth output ports 
of the second optical switch[[J]; 

a first multiplexer coupled to the first optical combiner and the second optical 
combiner wherein the output of the first multiplexer is coupled to one of the two 
outgoing links[[,]]; 
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a second multiplexer coupled to the first optical combiner and the second optical 
combiner wherein the output of the second multiplexer is coupled to the other of the two 
outgoing links[[, and]]; 

a switch controller, coupled to the first optical switch and the second optical 
switch and responsive to the switch control signals, and configured for switching the 
first optical switch and second optical switch in response to the multicast information to 
couple the first input port with the first output port of the first optical switch, the second 
input port with the third output port of the first optical switch, the first input port with the 
first output port of the second optical switch, and the second input port with the third 
output port of the second optical switch [[,]]; 

wherein the header is composed of one or more header signals each being 
conveyed by a distinct sub-carrier frequency and arranged so that the highest 
detectable sub-carrier frequency corresponds to an active header signal, the plurality of 
sub-carrier frequencies occupying a frequency band above the baseband spectrum of 
the data payloadH,]]; 

th e d e tector furthor compris i ng for oach of th e opt i ca l signalc, 

a measurement device within said detector which is configured for each of the 
optical signals, said m easurement device configured for concurrently measuring the 
header signals to produce a header selection signal[[ ( ]]; 

a second selector, coupled to the measurement device, configured for 
determining the active header signal as conveyed by the highest detectable sub-carrier 
frequency under control of the header selection signal to produce the switch control 
signals[[, and]]; 

a processor, responsive to the incoming optical signal, within said detector 
configured for detecting the multicast information and for deleting the header signals 
and recovering only the data payload[[,]]; 

th e systom furth e r comprioing 
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a header generator, responsive to the selector, configured for determining a new 
active header signal conveying the multicast information^,]]; and 

means, responsive to the header generator, for inserting into the optical signal 
the new active header signal in place of the deleted header signals in each of the 
optical signals. 
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